610 Correspondence / Digestive and Liver Disease 51 (2019) 605-612

been the subject of intense studies in other disciplines but it is an
hypothesis that has never been definitely proven. Another possible
explanation is that remission in these patients might depend on
the specific timing of dose reduction relatively to the individual
natural course of IBD. Landmark studies dating back more than 20
years have shown that in the majority (two thirds) of IBD patients —
independently of treatment - the disease course fluctuate between
years in relapse and years in remission with waves of at least 2
years duration [9]. Hence, in most patients the disease appears to
proceed with a course a poussées. When such patients are treated
with anti-TNF agents during a phase of flare this will result, in most
cases, in improvement of inflammation and clinical symptoms and
induction of remission. If remission is deep and maintained for a
long enough time it is possible that - at dose de-escalation - the
disease might remain in remission since timing may now coincide
with the naturally occurring phase of quiescence [10].

Ideally - as also suggested by the study of Pouillon et al. -
patients subjected to dose de-escalation should be carefully mon-
itored for disease relapse, well before symptoms take place. In our
own study we showed that stool markers of inflammation such as
lactoferrin and calprotectin could be used for the purpose [2]. A
prospective, dedicated study should confirm those initial observa-
tions.

In conclusion, prospective and larger studies should confirm the
current preliminary findings including those by Pouillon et al. How-
ever, biologic dose de-escalation or therapeutic interval extension
- a concept well known in rheumatoid arthritis and other immune
mediated diseases and already empirically adopted by many gas-
troenterologists - is slowly finding its way into mainstream clinical
practice. An additional, important option for the long term manage-
ment of IBD patients.
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The crucial need of internal control validation A
in the normalization of circulating microRNAs

To the Editor

We read with great interest the results indicating that miR-
125b-5p levels became elevated with disease progression in the
serum of patients with chronic hepatitis B and that its high expres-
sion may serve as a predictor for poor outcomes in this disease, as
reported by Tao et al. [1]. MicroRNA expressions were normalized
to U6 as a reference control in this study, but its reliability needs to
be verified.

Reference-control selection crucially affect the biological inter-
pretation of data, and, due to the divergent expression of reference
controls in various diseases, they cannot simply be transposed from
one study to another without validation. First, it is noteworthy that
the authors did not validate U6 as a reference control with a con-
stant expression in their experimental cohort. In addition, several
studies have shown that U6 is not an appropriate reference control
for hepatitis B and other liver disorders. For example, Zhu et al. eval-
uated five microRNAs and U6 to identify suitable reference genes
for RT-qPCR analysis of circulating microRNAs in patients with hep-
atitis B. They found that U6 had the largest variation in expression
(10 cycles) between patients with hepatitis B and healthy controls
and that U6 was differently expressed between the two groups
(p-value <0.05). The results of geNorm and NormFinder analysis
indicated that U6 was the least stable reference control among the
candidates [2].

Other studies have shown that U6 is not a reliable reference con-
trolinliver disorders. Li et al. investigated the potential reliability of
U6 in liver carcinoma and found that the Ct values for U6 were sig-
nificantly different in the serum of pre- and post-operative patients
(p-value<0.001). Using four algorithms (geNorm, NormFinder,
BestKeeper, and the comparative ACt method), they demonstrated
that U6 has the highest stability value and thus is the least stable
reference control among the 10 candidates [3]. Similarly, Tang et al.
demonstrated that U6 is not a suitable reference control for normal-
izing the expression of circulating microRNAs in various hepatic
disorders. They also showed that using U6 as a reference control
produced significant analysis bias and led to erroneous results [4].
By analyzing U6 levels in the serum of 64 patients with liver fibrosis
and 44 healthy controls, Benz et al. found that the serum levels of
U6 had a high interindividual variability in patients with liver fibro-
sis compared to a spiked-in RNA (p-value <0.001), and they also
reported that U6 levels are downregulated in the sera of patients
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with liver fibrosis when compared to healthy subjects. They con-
cluded that U6 is not suitable for evaluation of serum microRNAs
in liver diseases [5].

U6 levels also display a massive interindividual variability in
healthy subjects. Benz et al. found that serum levels of U6 showed
a high variability of up to eight cycles in RT-qPCR analysis between
the various samples of healthy subjects [5]. Similarly, Xiang et al.
demonstrated that U6 expression showed large fluctuations in the
serum samples of 30 healthy individuals, with a ACt value of 3.29
between the highest expression level and the lowest [6].

We conclude that U6 is not stably expressed between different
individuals and its serum levels are dysregulated in a disease-
specific manner thus being far from an ideal normalizer. U6 needs
further evaluation to use as a reference gene for microRNA expres-
sion studies.
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Reply to: “The crucial need of internal control A
validation in the normalization of circulating
microRNAs”
Dear Editor,

We appreciate the comments received from Madadi et al. on
the selection of U6 as a reference control to normalize the quan-
tification of target miRNA in our study. We quantified the levels of
circulating miR-125b-5p in 326 patients with chronic hepatitis B
(CHB) using U6 as the reference control.

DOI of original article: https://doi.org/10.1016/j.d1d.2019.01.009.

Circulating miRNAs are considered as next generation biomark-
ers for various diseases. Their stability and cell-free form in the
blood make them robust markers. The quantification of these
biomarkers is dependent upon several factors like sample prepa-
ration, RNA extraction, and detection methodologies. Different
methodologies have been employed to measure the levels of cir-
culating miRNAs. A common method is quantitative real-time
polymerase chain reaction (qPCR), which uses endogenous and/or
exogenous reference genes for data normalization. However, there
is no consensus on the use of reference genes, also called house-
keeping genes. To our knowledge, more than ten normalization
strategies have been reported. Endogenous reference genes are
widely used to normalize the target miRNA to remove variations
arising due to sampling methods and the quality of the samples.
One study used miR-16 as an internal reference gene to normal-
ize serum miRNA-210 levels in different groups of CHB patients
[1]. Cheng et al. [2] used miR-25-3p as a reference control to quan-
tify miR-122-5p and miR-151a-3p in the plasma of CHB patients
with persistently normal levels of alanine aminotransferase. Tan
et al. [3] detected serum miRNAs (miR-122-5p, miR-141-3p, and
miR-26b-5p) using miR-24 as an internal control in patients with
primary biliary cirrhosis. These reference genes are constitutively
expressed under certain conditions, but their levels may change
in different diseases. For example, miR-16 was expressed stably in
CHB patients, but their levels were significantly lower in patients
with hepatocellular carcinoma (HCC) [4].

To remove the interference due to technical variability, syn-
thetic and exogenous spike-in miRNAs are employed in qPCR. The
Caenorhabditis elegans miRNA, cel-miR-39, is added to the samples
prior to reverse transcription to monitor the levels of the target
miRNA [5,6]. Other than cel-miR-39, cel-miR-238 has also been
used as a reference gene to quantify serum miRNAs (miR-122, miR-
993, miR-125b, miR-720, miR-22, and miR-1275) in both hepatitis
B and hepatitis C patients [7]. Rahmel et al. [ 8] chose cel-miR-54 as a
reference control to measure the serum miR-122 levels in patients
with acute liver injury due to acute respiratory distress syndrome.
The major drawback of using spike-in controls is that this method
does not consider the quality of the tissue and body fluids and the
purity of the extracted RNA [9]. Improper sample collection, preser-
vation, or handling can lead to cell lysis and RNA degradation, which
cannot be corrected in the spike-in method. Thus, global standard
reference genes need to be established to ensure reliable miRNA
quantification and to allow comparison across studies.

The gene encoding the small noncoding RNA U6 is frequently
used as a qPCR normalizer. One study reported using U6 as a nor-
malizer to evaluate the levels of circulating miR-21 in HCC patients
[10].Zhangetal.[11]investigated serum miR-143 and miR-215 lev-
els using U6 as a reference control in patients with CHB and HCC.
In our study, we selected U6 to normalize the miR-125b-5p lev-
els in the serum of CHB patients. We observed that U6 expression
indeed fluctuated among patients, as previously reported [12,13],
and that our results were consistent with previous studies [14,15].
Besides, we recently used cel-miR-39 as a reference control for ana-
lyzing the levels of other serum miRNAs and found that its levels
also varied in some serum samples, but the range of fluctuation
was relatively small. We reported a similar tendency for variation
in serum miR-125b-5p levels in some of our previous serum sam-
ples using cel-miR-39 as a reference gene. In future, we propose
the use of more stable reference genes, including cel-miR-39 and
miR-26a, to verify our previous results in a larger sample size.

In summary, U6 levels fluctuate in the serum and it is not
the optimal reference gene for quantifying circulating miRNA by
gPCR. An ideal reference gene that not only expresses stably in the
serum/plasma in different diseases but also remains uninfluenced
by the differences in sampling methods and RNA quality is urgently
needed for future miRNA studies.
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